Appendix S1. 
. Univariate analysis of Caesarean section predictors included in the C-Model (Group A) 14 (8·5%) a Considering the 359 health facilities that participated in the WHO MCS, the reference group is composed of those with caesarean section rates and perinatal mortality below the percentile 50): 66 health facilities with low caesarean section rates and low perinatal mortality from 22 countries b Missing data (n;%): Parity (86;0·2%), Previous C-section (1428;3·3%), Multiples (5;0·0%), Induction of labour (24;0·1%), Presentation (23;0·1%), Preterm birth (1285;3·0%), Maternal age (86;0·2%), Organ dysfunction or ICU admission (0;0%), Placenta praevia (0;0%), abruption placentae (0;0%), chronic hypertension (0;0%), preeclampsia (0;0%), renal disease (0;0%), HIV (0;0%) -: absent +: present #: transverse lie/other £: eclampsia *: includes both induction of labour and caesarean section before labour Table S2 : The external validation of C-Model (summary estimates of areas under the ROC curves with 95% confidence intervals; random effects meta-analyses).
AUC Lower bound Upper bound
All data Table S3 . C-Model calibration and use as benchmark for caesarean section rates (ordered by crescent deviation of the best estimate of average caesarean section probability) * In this analysis, any case with an estimated probability of Caesarean section above the optimal cut-off was considered a "predicted Caesarean section". The optimal cut-off points were determined through the Youden index for each model using Group A1 ROC curves. These cut-off points were: 13·88% (Model v1. 
* These coefficients were calculated using the R package by an independent statistician and are very similar to those calculated using Stata (reported in the main manuscript).
USA (2012 France (2010) Brazil (2010) Argentina (2012) CLAP (2013) Sri Lanka
Thailand (2013) Total (fixed effects) Total (random effects) Table S8 . Sensitivity analysis including only databases with complete data for all C-Model versions. (summary estimates of areas under the ROC curves with 95% confidence intervals; random effects meta-analyses).
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Sensitivity Analysis
C-Model v1.3* 0·844 0·826 0·863 Their aims are to monitor health status and perinatal care and to assess medical practices and programs. Data collection covers all births during one week, that is, all live born or stillborn children, in all French public and private maternity units, as well as children born outside these institutions and subsequently transferred to one, at a gestational age of at least 22 weeks or weighing at least 500 grams. The 2010 survey included 14681 women and 14898 children. The information came from an interview with the women in postpartum ward about social and demographic characteristics and prenatal care, and from medical files for the management and complications of pregnancy and delivery and the newborn's health status. Inserm coordinated the study at national level, and data were collected by trained midwives. Blondel B., Lelong N., Kermarrec M., Goffinet F., the National Coordination Group of the National Perinatal Surveys. Trends in perinatal health in France from 1995 France from to 2010 Results from the French National Perinatal Surveys. J Gynecol Obstet Biol Reprod (Paris) 2012. 41(4): p. e1-e15.
Germany
The German data are taken from a standard nationwide perinatal data set defined solely for the purposes of monitoring quality of care in German hospitals. For the present analysis the data were restricted to the state of Bavaria, constituting approximately 14% of all German births. The Bavarian data may be considered as representative for the entire German data with little regional variation. The data are not registry data compiled for the sake of generating official national reports. However, the data checks are rigorous and the perinatal data set has remained stable for more than 10 years. The quality of care in German hospitals is reported annually for many other fields of care apart from obstetric care.
Mali & Senegal
Our perinatal database was developed for the QUARITE Trial in 46 referral hospitals in Mali and Senagal. QUARITE is an international, multi-centre, controlled clusterrandomized trial of a complex intervention. Inclusion criteria for hospital are: functional operating rooms and more than 800 deliveries annually. Exclusion criteria are: private health care facility, already had a structured program for carrying out maternal death audits, written consent not provided by local authorities. Inclusion criteria for women in the QUARITE study are 1) being a patient who delivered in one of the participating facilities, 2) between September 1, 2007, and August 31, 2011. Exclusion criteria are 1) having delivered at home or 2) in another centre, with postnatal transfer. The database is based on the WHO global survey on maternal and perinatal health, which considers clinical data at the individual level and organizational data at the facility level. All deliveries carried out in the participating centres are registered by local collectors (nurses or midwives trained to do this). These collectors complete a standard form for each eligible patient that includes information on maternal characteristics, prenatal care, labour and delivery, diagnosed complications, and the vital status of both mother and child at discharge from hospital.
Dumont A, Fournier P, Abrahamowicz M, Traoré M, Haddad S, Fraser W. QUARITE (quality of care, risk management, and technology in obstetrics): a cluster-randomized trial of a multifaceted intervention to reduce hospital-based maternal mortality in Senegal and Mali. Lancet 2013; 382: 9887, 146-57. Published online May 28, 2013 http://dx.doi.org/10.1016/S0140-6736(13)60593-0 Mexico Data are from a study aimed at evaluating the quality of basic obstetric care provided by general physicians, obstetric nurses and professional midwives in Mexico (1). Data collection was conducted between 2006 and 2007 in 5 hospitals with these provider types. Data was collected by direct observation of deliveries and review of medical records of women delivering at participating hospitals. Data collection was focused on evidence-based recommended obstetric care at admission, active phase of delivery and postpartum. All but one hospital had the capacity to perform c-section 24 hours a day. Information was available for all variables of C-model, except chronic hypertension. Data was insufficient to completely differentiate among breech and other non-cephalic presentations. Preterm birth was recorded as gestational age <36 weeks. Data on admission to ICU was not available. Organ dysfunction was defined as the presence of any of the following: heart failure, cardiac arrest, hemorrhagic/septic shock, disseminated intravascular coagulation, intraventricular hemorrhage, hysterectomy, and maternal death.
The study that generated the data used in this validation included women admitted in labor. Thus women with an absolute indication for c-section were excluded. While the c-section rate in this study was 27%, in 2012, the Mexican c-section rate was 55% (1). The dataset from this study can be used for applying the C-model and performing ROC analysis. However, given that this is a dataset with unique characteristics, results from this validation should only be extrapolated to the facility-based care for the population of women already presenting in labor in Mexico. 
Mongolia
Maternity hospitals' data of the childbirth 2011 was used for the analysis. All deliveries took in 3 maternity hospitals in the capital city and The National Center for Maternal and Child Health were collected and managed by the Ministry of Health, Mongolia. It covered all births in the Ulaanbaatar plus all high risk deliveries referred to the tertiary level from all provinces.
Sri Lanka
For the C-model validation study, we selected the premier women's hospital with a higher average number of deliveries per year in Sri Lanka. Our aim was to have a random sample of women from this hospital to represent 5% of annual admissions. Based on the available records, around 9388 deliveries take place in this hospital annually. We randomly selected 496 deliveries (5.3% of total deliveries) taken place in the months of December 2013 and January 2014. Three MBBS qualified medical officers manually extracted all variables required for the validation from paper based patient records available in record room of the hospital. There were no maternal deaths or pregnant women with HIV infections admitted to the hospital during the study period.
Thailand
In Thailand, the C model was tested in a sample of 300 deliveries randomly selected from the medical record deliveries of Kalasin hospital during September-December 2013. Kalasin hospital is a regional hospital in the northeast region. The hospital provides 40 beds for obstetric care and has an average of 3700 deliveries annually. During the four months, caesarean section rate was 52.3 %. The data was kindly supported by Dr. Bunpode Suwannachart, the vice director of Kalasin regional hospital. His email address is bunpode@yahoo.com
